INTRODUCTION
Plants during their life cycle are constantly exposed to various environmental stresses such as drought, high rate of salinity, low temperatures and contamination by heavy metals which negatively affect plant survival and reduce agricultural yields. To survive in such conditions, plants have to flexible respond by extensive changes of gene expressions, in biochemical signalling pathways and proteomic machinery (Ahuja et al., 2010) . A part of plant response is a modulation of the cellular metabolism and production of a wide range of proteins including Late Embryogenesis Abundant (LEAs) proteins (Hong-Bo et al., 2005; Amara et al., 2014). LEA proteins are characteristic by high number of Ala, Gly, and Ser residues, and very few hydrophobic residues. According to the class nomenclature, they are divided into seven groups (Battaglia et al., 2008) . Dehydrins (Group 2, Pfam PF00257) are the most characterized group of LEAs. A specific feature of dehydrins is a conserved Lys-rich 15-residue motif named as the K-segment (Campbell and Close, 1997) . Along with the K-segment, dehydrins may possess some another conserved motifs such as Ser-rich Ssegment, Y-segment usually found in the N-terminus of the protein and randomly present φ-segment. Based on the presence and the arrangement of the segments K, Y and S, dehydrins are divided into five subclasses: Kn, SKn, KnS, YnSKn and YnKn (Close, 1997). Dehydrins are multifunctional proteins that can interact with macromolecules and specific membrane regions. They can act as chaperones or antioxidants and they have an affinity to bind free metal ions (Hara et (Hara et al., 2016) . In this work, we prepared a plant transformation vector pND3 containing the gene At1g54410 from Arabidopsis thaliana under the control of the double dCAMV 35S promoter. The gene At1g54410 was isolated from Arabidopsis genomic DNA by PCR approach. The resulting binary vector pND3 was transformed into the Agrobacterium tumefaciens strain LBA 4404. The stability of the plasmid in agrobacterial cells was confirmed by restriction analysis after re-transformation of pND3 into Escherichia coli.
MATERIAL AND METHODS

Isolation of the gene At1g54410
The gene At1g54410 (dh1) was isolated from Arabidopsis thaliana cv. Columbia plants. The genomic DNA was isolated using the DNeasy Plant Mini Kit (Qiagen) according to the manufacture instruction. The primers P1 (forward): 5´-GAAAGCCATGGCAGGACTCATCAAC -3´ and P2 (reverse): 5´-CTTCTAAAGAAACATAGATCCCAAG -3´ were designed to amplify the sequence dh1/polyA. The PCR reaction mixture of 25 µl contained 100 -200 ng of DNA template, 20 pmol of each primer, 0,2 mmol.l -1 dNTPs, 1 × PCR buffer, 2,5 mmol.l -1 MgCl2 and 1U FIREPol Taq DNA polymerase (Solid Biodyne, Estonia). The PCR reaction was performed at 95°C for 4 min, followed by 35 cycles of 95°C for 45 seconds, 63°C for 45 seconds and 72°C for 2 minutes and the last step at 72°C for 10 min. The PCR amplicon was isolated using the QIAquick Gel Extraction Kit (Qiagen) according to the manufacturer´s instructions and commercially sequenced.
Vector construct
The PCR amplicon was cloned into the pGEM-T ® Easy plasmid (Promega) to yield the pND. The sequence dh1/polyA from the pND was ligated as an EcoRIEcoRI into the cloning vector pBSK+ to create pND1. The plasmid pND2 was prepared by ligation of the dCAMV35S promoter as HindIII-NcoI fragment from Dehydrins, one of the Late Embryogenesis Abundant (LEA) proteins, are specialized proteins related to environmental stress tolerance in plants. They are multifunctional proteins that can bind free metal ions, interact with macromolecules and specific membrane regions or participate in reduction of reactive oxygen species. Here, we report preparation of a plant transformation vector containing Arabidopsis dehydrin gene At1g54410 under the control of the strong constitutive double dCAMV 35S promoter and the selectable marker neomycin phosphotransferase gene driven by the nopaline synthase promoter. The gene At1g54410 was isolated from Arabidopsis genomic DNA by PCR approach. The resulting binary vector pND3 was introduced into the Agrobacterium tumefaciens strain LBA 4404 and verified for its stability in agrobacterial cells. the plasmid pBS4 and the sequence dh1/polyA as NcoI-ClaI fragment from the pND1 into the plasmid pUN (Vaculková et al., 2007) . The plant transformation vector pND3 was obtained by ligation of the dCAMV35S/dh1/polyA sequence as XbaI-EcoRI fragment into the binary vector pBinPlus (Van Engelen, 1995) . The resulting vector pND3 was introduced into Agrobacterium tumefaciens strain LBA 4404 using "triparental matting" method (Matzke and Matzke, 1986 ).
Verification of the stability of the pND3 in Agrobacterium tumefaciens
The plasmid pND3 was isolated using the QIAprep Spin Miniprep Kit (Qiagen) according to the manufacturer´s instructions. Subsequently, the pND3 was retransformed into E. coli. The individual clones were isolated using the QIAprep Spin Miniprep Kit (Qiagen) and subjected to the restriction analysis.
RESULTS AND DISCUSSION
Dehydrins are thermostable and hydrophilic proteins that are accumulate not only during plant growth and development but also during abiotic stresses such as low temperature, dehydration or osmotic pressure (Allagulova et al., 2003) . Using plant transgenosis, at least 20 dehydrins from different plant species such as barley, pea or maize were introduced into different plant species and studied for their role in tolerance against various abiotic stresses ( Using transgenic approach we aimed to study the role of the dehydrin gene At1g54410 (dh1) in heavy metal tolerance. For this, using the techniques of recombinant DNA we prepared the plant transformation vector pND3. The T-DNA of resulting plasmid pDN3 contained the dh1 gene under the control of the dCAMV35S promoter and the selectable neomycin phosphotransferase gene (nptII) driven by the nos promoter. The cloning strategy is given in Figure 1 . We designed a set of specific primers P1/P2 that were expected to amplify an 833 bp fragment of the sequence dh1/polyA. The identity of the amplified sequence we confirmed by restriction analysis (data not shown) and by sequencing. The sequence alignment of the fragment P1-P2 with the sequence of the At1g54410 is given in Figure 2 . The sequence dh1/polyA was isolated from the plasmid pND as an EcoRI-EcoRI fragment and ligated into the cloning vector pBSK+ to yield the plasmid pND1. Subsequently, the sequence dh1/polyA as an NcoI-ClaI fragment sequence of the pND1 and the sequence of the dCAMV 35S promoter as a HindIII-NcoI fragment of the plasmid BS4 were ligated into the plasmid pUN. Then, the expression unit consisting of sequence d35S/dh1/polyA was cloned into the binary vector pBinPlus. The T-DNA of the pBinPlus contains the plant selectable marker nptII gene that inactivates by phosphorylation a range of aminoglycoside antibiotics. It allows regeneration of transgenic plant cells under selection pressure of antibiotics such as kanamycin or geneticin (Bevan et al.,  1983) . The identity of the plasmid pND3 was confirmed by restriction analysis. The position of the restriction endonucleases in the T-DNA-pDN3 and the expected fragment sizes are given in Figure 3a . The results of restriction analysis are shown in Figure 3b . Previously, we observed that some T-DNA sequences may exhibit instability features in Agrobacterium (Vaculková et al., 2007 ). Thus, we tested the stability of the plasmid pND3 in A. tumefaciens LBA 4404. After re-transformation of the plasmid pND3 into E. coli, individual clones were digested with the restriction endonucleases BglII and ClaI. The position and expected sizes of the restriction fragments are given in Figure 4a . Restriction analysis of all (30) clones demonstrated correct restriction pattern. An example of restriction analysis is shown in Figure 4b . 
CONCLUSION
With the aim to study the role of the dehydrin gene At1g54410 from A. thaliana in tolerance against selected types of abiotic stresses using plant transgenosis, we prepared the plant transformation vector pND3. The T-DNA-pND3 contained the gene At1g54410 under the control of the constitutive dCaMV 35S promoter and the selectable marker nptII gene. The plant transformation vector pND3 has been shown to be stable in A. tumefaciens LBA 4404. In future, A. tumefaciens LBA 4404 carrying the binary vector pND3 will be used in tobacco transformation.
